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What is claimed is: 

1. A speech coder comprising: 

LPC synthesizing means for obtaining a synthesized 
speech by filtering adaptive excitation vectors and 
5 stochastic excitation vectors stored in an adaptive 
codebook and stochastic codebook using an LPC 
coefficient obtained from an input speech; 

gain calculating means for calculating gains of 
said adaptive excitation vectors and said stochastic 
10 excitation vectors and searching codes of the adaptive 
excitation vectors and stochastic excitation vectors 
using coding distortion between said input speech and 
said synthesized speech obtained using said gains; and 
parameter coding means for performing predictive 
15 coding of gains using the adaptive excitation vectors 
and stochastic excitation vectors corresponding to the 
codes obtained, wherein said parameter coding means 
comprises prediction coefficient adjusting means for 
adjusting a prediction coefficient used for said. 
20 predictive coding according to the state of a previous 
subf rame . 

2. The speech coder according to claim 1, wherein 
when the state of the previous subframe is an extremely 
large value or an extremely small value, said prediction 

25 coefficient adjusting means adjusts said prediction 
coefficients so as to reduce the influence thereof. 

3. The speech coder according to claim 1, wherein 
said parameter coding means has a codebook including gain 
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10 



15 



vectors of the adaptive excitation vectors, gain vectors 
o£ the stochastic excitation vectors and coefficients 
for adjusting the prediction coefficient. 

4 T he speech coder according to claim 3, wherexn 
in predicting coding when a product sun between a state 
and a prediction coefficient is calculated, a prediction 
coefficient adjustment coefficient corresponding to the 

state is multiplied. 

5. The speech coder according to claim 1. further 

= r,e for storing said adaptive 
comprising storing means for ston g 

- rc ^id stochastic excitation vectors 
excitation vectors, said stocn 

efficient adjustment coefficient in 
and prediction coefficient aaj 

accordance with each state. 

6 The vector quantization apparatus according to 
cl aim 5, wherein when said adaptive excitation vectors 
and said stochastic excitation vectors stored in said 
storing means are updated, said prediction coefficient 
adjustment coefficient is also updated. 

' 7 . a CELP-based speech coder that performs coding 

• on. frame into a plurality of subframes, 
i by decomposing one frame into F 

comprising : 

LPC synthesizing means for obtaining a synthesized 
speech by filtering adaptive excitation vectors and 
stochastic excitation vectors stored in an adaptive 
5 codebook and stochastic codebook using an LPC 
coefficient obtained from an input speech, 

,ain calculating means for calculating gains of 
said adaptive excitation vectors and said stochastic 
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excitation vectors; and 

parameter coding means for performing vector 
quantization of the adaptive excitation vectors and 
stochastic excitation vectors obtained using coding 
5 distortion between said input speech and said 
synthesized speech and said gain, and further 
comprising: 

pitch analyzing means for performing a pitch 
analysis of a plurality of subframes making up a frame 
10 before performing an adaptive codebook search for a first 
subframe, finding a correlation value and calculating 
a value most approximate to the pitch cycle using said 
correlation value . 

8. The speech coder according to claim 7 , further 
15 comprising search range setting means for determining 

a lag search range of a plurality of subframes based on 
the correlation value and the value most approximate to 
the pitch cycle obtained by said pitch analyzing means. 

9. The speech coder according to claim 8, wherein 
20 said search range setting means determines a provisional 

pitch that becomes the center of the search range using 
the correlation value and the value most approximate to 
the pitch cycle obtained by said pitch analyzing means. 

10. The speech coder according to claim 9, wherein 
25 the search range setting means sets a lag search section 

in a specified range around the provisional pitch. 

11. The speech coder according to claim 8, wherein 
the search range setting means sets a lag search section 
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by reducing the number of candidates with a short lag. 

12. The speech coder according to claim 8, wherein 
the search range setting means performs a lag search 
within a set range during an adaptive codebook search. 
5 13. A computer-readable recording medium storing 

a speech coding program, an adaptive codebook storing 
past synthesized excitation vector signals and a 
stochastic codebook storing a plurality of excitation 
vectors, said speech coding program comprising the steps 
10 of: 

obtaining a synthesized speech by filtering 
adaptive excitation vectors and stochastic excitation 
vectors stored in said adaptive codebook and said 
stochastic codebook using an LPC coefficient obtained 
15 from an input speech; 

calculating gains of said adaptive excitation 
vectors and said stochastic excitation vectors; 

performing vector quantization on the adaptive 
excitation vectors and stochastic excitation vectors 
20 determined using coding distortion between said input 
speech and said synthesized speech, and said gains, 
wherein said vector quantization step further comprising 
the steps of: 

determining a quantization target vector based on 
25 coding distortion between a plurality of quantization 
target vectors and prediction coefficients used for 
predictive coding; and 

adjusting said prediction coefficients according 
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to the state of a previous subframe. 

14. A computer-readable recording medium storing 
a speech coding program, an adaptive codebook storing 
past synthesized excitation vector signals and a 
5 stochastic codebook storing a plurality of excitation 
vectors, said speech coding program comprising the steps 
of : 

obtaining a synthesized speech by filtering 
adaptive excitation vectors and stochastic excitation 

10 vectors stored in said adaptive codebook and said 

stochastic codebook using an LPC coefficient obtained 
from an input speech; 

calculating gains of said adaptive excitation 
vectors and said stochastic excitation vectors; 

15 performing vector quantization on the adaptive 

excitation vectors and stochastic excitation vectors 
determined using coding distortion between said input 
speech and said synthesized speech; and 

calculating a correlation value by performing a 

20 pitch analysis of a plurality of subframes making up a 
frame before performing an adaptive codebook search of 
a first subframe and calculating a value most approximate 
to the pitch cycle using said correlation value- 



